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£^LT33V) ; ftv\ftjgU;i: h - I gGO*^Wa-h - I gG (y) ^ 
#7 -f JVAOSPR/n^^ -;w£^LT;}3 «9 ; h- I g GJs.ttF a - h 

-I gG (Fc) -A uHMSTfOa- h - I g G ( r ) ff^^JVAS: 

(3. OfiMfrhG. 7pM^) , Ii$^;y7X^>->7Mi^t 
&o ftkte^h- I g OnM (01 0 C) id XV s 6. 7 pM ( 

HOD) -Xl±, a-h-IgG (Fc) -Au^T-eiitlfitl^^SP 

So h- I g GWf (6 . 7pM=l. Ong/m 

1) , 0. 3 3° <7)#^^^fcBnr^^^7 h^CS (01 OD) o u^7> 

[0 0 4 11 

®T-^?tl7t A u 7^;VA) 0 WM&ffixmmLtz X 9 fc. HjMp a pi: LTfUM 

nrt^s p R77*^f (±> HMiftKte> ~&.mw<DX i *m&fr^-*w>.m-?z>tz 

WfiJJtfc^JV^VMtf >7W>'J (Fllx.^ 2 0 0 -4 

OOnmS) T'tI$Jt^Au7^VA^ffflLTV^o "7 > ^ A $® fc 

StL&^fr^ (^JX-Jf. -^*TL#) lif^^>7>Vf')77Xiai9*^ 

^-e*S^£*lTJ3*K M^^~ 2 0 0 nmmtl-CWVX^ & ft"?- <D 3 ZtTtT V 
^?)Mt4Ctwi,o WS^fT-eKU7tct^ fc. Z<DX HJ '7^*£ 

fffltSWli#<5)W$tttSo #3|iE<7>7ai£ii^J: ^ JiJ^ 
£f!)iftfc L^v^-e^/^o ^Jx-tf. ¥ifiSPRS#itlOnm Au-MS^- 

mM2it&m-<OT y -t-f tJt^LT, ^tbl?a#^3 , 0 0 0 ten if 5* $ tlX ^ 



(24) 1$S200 3-5 1 4 224 

^> o 

[0 0 4 2] 

#!&93<*>V» < ^fr<DWiffiK&^X, Eg* 1 1.0 nmi^^i^n^ FftAu 

S^A/77*>f^4 1 nm A u - Jffi^-TO* i S P Rif «: 

LT^IjSS *i* 1 1 nm A u 4 PI— 

«fc *) & 3 0^^*Jt*l* s #e>tLa o 7*** 1«5V7 h *; ? ?X&tiL 
ffl-TSii^coS PRTyt'f iJk«-j-*i:^ £ 1 0 0,0 0 0^ 

tfD*Sjn**l*LTV»*o *>K 4 1 nm A u -M^-^ifrft* «t S P 

RSMWl>t, lOpg/ml S ircoMj^-e h - I gG^WSit 

[0 0 4 3] 

n>f KJRAu-^SPRj*ffi<&fc*©afc#fc LT^fflSft&o bj^-Lft 
SMfclMFH J: ^fi ? *x<art§B*> ^testis -cab* *> » ^«<t^ *SM*K- 

flU •Au'*iJ:O f NHiPH> 4 fcttfffcfcttlffJEO A ^M<0^^ 

>f fcttLTJi* 1. 8 nmnn/f K^Aui'^MIS^Ho 

fit*) - OSttift®) - (=^fclfr») «-fr#ff«t«v»T, Ag^;»7 



^2 0 0 3-5 1 42 24 



u y 4 s-a gpt y *-T& i t *Hf Cfc««>> 6 h^*^ - 

;i/^>j; $ ftfflfcTJua^tf-^-eUJes&Sftfco £ <7)*-fe* s ttrlBh I g G-f 

[0 0 4 4] 

-r^rcofltia^ A;-k>-» ymmz, life-** £ ^^^^foffl^rtg 

ltJl»-^ J ¥IS PRlf±^l^kT|, JJi^RflSi^ao-f 

S&ffcU ^HU^fV b*M^D/f FttAu^^tSittU^, tfcli 
„ 'J 2f > K^tiJ an>f KtfcA u -M^^k£v*£l£ffi1-& -H:±»)7 
^^tiS, Sfcfc, *5km<o%mi> fflSf^ffl-K»iR*J:>)trU*, Au 

o 

[0 0 4 5] 

'-fe>r<a— o<&e9£jft#l"4 : (i) KSM-M«i-*5H^— ^ants^i^ ¥15 

SPR Au7-f ;VA^#±H@5e>fl:$tLT^»5, * J: 0«B*fcfclW«1 _ *fll«>fl' 
W~ 10-150 nmWX©3D-f KtfeA u^SB-fr* *LTV»ft T ^ -feW 
(2) g,tf:i#t2,*?W-o^A u 7^ ^AiKftfcboTwif 



(26) <63k2 003-514224 

[0 0 4 6] 

fit Lfc^ffl«fli4^ e ??,igffi±i:DNAv tt®6B£IE L 

[0 0 4 7] 

ft ( 1 0 0 n g /m 1 - 1 0 0 p g /m 1 ) 1 1 - n mitS A u n n >f Kt?^ 
¥®7-f ;wA_t<75A u#j11'«J: <itLTv^ ; is XlfX *);*:£&a 

f&fe&muT&o nmmK^ i . 8 - nmtSA u a aw K*ne##»* 1 : 1 <n 

<tl>\ Ag> y*fcffc^<&M'ffc3*lfc**KJ: "9, « 1 0 0 p 

g/ml) T©*ftttJ* f -C**o L^L&7& S £>. Ag^-y^ft, 3 G> 4 

[0 0 4 8] 

S PRft->7 hcoi ^i&^ffo^ A u ^A4><7)I®^7Xt^J: 



(27) #§2003-5 14.224 

> 3 5 nmJ:^l4Sg^^^) i:fe^t:#ItS-o(op B 1Ili^f 
t£f±^X < ^Si:otiTi^ C i:75 s $Q£>*L-Cv>;£,<7)-e % ^^M<7) 

[0 0 4 9] 

tt" (iM<7)i V)ffiJ^^m^"BT^^b> 
[0 0 5 0] 

„ e*f-)Hbn^fFftAu (Wfr.MtBSA<7)l 0-nm Au^Of 

Aui^Wl^t^->f> (©t-e 

K^SS ft K:tfcAu *^fd-(ttf:*^>timtfc£ft> SPR 



#^2 0 0 3-5 1 42 24 



£ * £ S P R^fflSror^^T&i t ^Ltv>s 4 
[0051], 
€.fi^i:L"Cif I gG'fAyT^'fSrfffiLT, A u -®^if iplrt* S P 

-r&££>K ; ffi'&tf* -i y*?-u4 *y- 5 (il-5) . il 

h*-f >-c*^«t^-e$>^o »m^liTV;v^-KE^T-&&?>-T?> I L- 5 ii 

t#x.fbttTV^ 0 I L- 5 33 itfMt&O-t-r >^^W^*^*7t*> £ 

v a /fit- il-5 * IL-5 : A u ttffe&fovm&lfetfm 1 5 fc* $ fl 
ti/>4 9 «»?*lfcft->7Mi, (ST4 :Au»8M) * *> 

(o ? 5%b 1 o t t ommmft&&zmm-r&fcsbKz.titb<D^m~c~®i 

/TLTV^^ &*^fia«*HiilMH?->r h#>f *M h*>f > : A ufS-pft 
-Cfi^v^ *^"CV^4-C*ft ? o ^<oX v O IL-5 fclfctH-*-* fc* 

L-5tSA u ;vA{±jflLft«r^m-rs7t*^ **JKfc*K«>fc Hi7;v7 
5 Ttlt IL-5 ^It ? tLSo SPRIS^I*^ gMlilL- 

5 : A u ttifc'frtt'vMtS *L4 oSlIL-5/IL-5 ffiMffl <Z>»V»JIMM&# 

Ltf^Bi^fcfiifcSfr-f, trt*, IL-5 : Aulig®±c7) "Ha&vfcfc" fiu# 

CD ( "jfiLff" ) «Mt*<Z>&«fc3ttJfcffi|-r*. 
[0 0 5 2] 



(29) ^2003-5 14224 

feMtf, A ut^SW^A u -71 JVAffico* ?/'J > fW^^WMct* £ 
i:J: ^i£*$ft£S i Oztfs mAu*J:ffAu7^ jVAKcoSE$t£i# 

± co jk 1 J - m . U n ii # 'j * f - v y a )\> * -r - h * <£ &/ $ tz t ± # v r y 

C^V^T, 3 0 - 4 0 nmll© S i Oal* 1 1 2 nmnn-f KtfcA u 

?*L4 0 - Bllll, Au7-f 5 nm (HI 1 A)- , 2 4 n m (HUB 

) fiiy3 3nm (B 1 1 C) J?OS i Ch^-CMSStU -£co±K 1 2 nm=? 

FtA u ^Jlom^CfeiiS P R)S^ffiSWM*^LTV^o 
^coiai:: j3V>T. ^AtiS i OJi^tiftftAu^o^ K4LWAu7 
-f JW-AcoS PR7D7-f -;i/-C2b*} ; J£B ti S i OzIW**^Au >M iVA 
COS PR-^n^-f -;v-e^)«9 l mCHS i 0*Jf £<£ 0*A u nn^r K*«#*Lfc 
Au7-f ;V^<OSPR7'D7'f -JVT^^o (i) A 

u 7 -f JVACOffS J (i i) 7-f ^AOjfififc (flflx_tfT> Ag7-f JVAtli^o 

fc&*a*fifc;i'L*Tzb%$) ; (i i i>ttte**t; Oil) ^nOtAu 
fi^-co^-fX ; (iv) 30^f Kco?fij£ (03xJf, an^fK^Ag-riiSftofc 
tt*3&«» e>'*L* -C* * d ) (v) Iiltti:tt#L> &;i>«co*co@5e 

[ 0 0 5 3] 

S i 0«JB«Ttt, 3 0 nmJ?5&««Jft*3ffif3fcA-r*o Bl^oSf^fllW*^ 
[0 0 5 4] 



(30) #^2003-5 14224 

[D 0 5 5] 

±-C*$i£*L-Cv^Ty-tr-f 14. nn^f Ftfc^y ^^;):;^£^;£-r 
[ 0 0 5 6] 

u, A 1 i fcliloi fcl±**U2U:«>A u > A U Ag^ilTCu frh&2>&& 

ftt«t«> e*o»-fb«, *^»±«*o# 

[ 0 0 5 7] 

j£«£H?>« **A u S«/Au*S?"Pl!rttT4 *) . **UiH a u 

s *tfH alas ©^^-7*i:J: •? ?B% S *IT v» * <> fll&WN A v e r i t t 

et a 1 . , P h y a . Rev. Lett 78:4217-4220 (1 
9 9 7) £#Jfc3*ijfcv> 0 «j6*#*SMkai«tfcK:J:*). m=:^A n .x<7?^ 

a (*fc»-r*£fl5-^xjfc<&n»»») *iiti>it«?i^o mi 6 



(31) &m.2 0 0 3-5 142 24 

2 nmC*LV»|RJ|E*»oTvv2 > jg[^-**J|$jc05a"Ci«3, ^titiS PRWtf 

, «t *)*£^S PR 164?* J: OME^S 
[0 0 5 8] 

& (bp*,, mmMmm, &&%mmmu, M&im&zvmm 

) KiiAuS/Aufttt^rttt, #$Hfcte^o*Lv*a:&**<o 

^<7)5£»M5e##£>*i*:A u S/Au8?t»U •^4 J *J:0 ? OT±-Cff*3 
*Lfc 0 g®±. &^fefcSJ^6 s AFM33 itfFE- S EMCJ: v»&<5i3: 

*)IR*)I$#>*lTv*;& J: 9 ^Wfi^ ftfc&iftetfH^iiS ftfco - <^ c fc fi in £ 
iifcAuOl 0 0%^«*i!rttfttt ; 3='^«»*^fc*^^^**i6-*-4£t*^r 

S-^^lK*3j:a f t6:SL^fm-r4 7ti60B o h r e rKD^u^y A 
[0 0 5 9] 

4rofc»HftJK* , *a'fK«*L* ; ^*ihV>'**7 * - 9 - m<om&itF r e s n e 
D NA^-f -fcf— > g >osims P R^a 



(32) ^2 003-5 14224 

^-M^-r^^T^a^ttSo ^m<7)^m{4> ^WDNA@e?njt*i 

PRAu7^VAl#tiftl?f^<, f> UI6W 5 ?F£1- ^-tLfiSa-fk 
^n-y^/W ?V NXU -etLH J: !)3n^ KtfcA u^Au7-f ;VA<7>gB 

t>tLT^& 0 ix.tf, 7^ 1 -xf)V- 3 - (3 

^ K^^r^T 1 6 h^*y-7*'ti>m-wtmi\:Mm^ttm??%2>o a 

u y 4 JWA-S(7)DNA##<75fc46co*fe{±H erne et a 1. , J. Am 
. Chem. Soc. 119: 8916-8920 (1997) CSi^^tV^ 

[0 0 6 0] 

-if-va y^^DNA^m^^ffl$tL& ; flWiBfcJ: *)M 1 2 fc^S *l/CV>;& 
o £<0WfcJ3V>T\ HHftDNA@S?!l (S2) <3&-<^#fcffittKl4BE2?!l*#o 
*U =f*? V^^-K^n-y (SI) t±> ¥®S P R&fo<nmft fcHjfe-ffcS *tT 
t^So S P RS#^i:> flWDNASe^iJ (S2) £-£A/-CV»* fc gt>*La*7ft 

A u 'J =r* ? K (S3 : A u ) fc^fe&S-tt&o S 1 Jsitf S 3 

: A u (7)ffi5Tjf±x &tt (S 2) #atT-CE?!l S 1 v S 2 tfS 3 : A u^Sl 

nn^KtAu li, & LSI^E?!! (S2) *«#tt4»^^*Au7^A© 
^Iifc#^&£it*o -f ^aoS P RiMSrOSMkli, Steffi?!! 

[0 0 6 1] 

auj FtA u tt#4H^liBEfcl<*)# < O^ScfcJ: * U 3"** (S 



(33) ^2 003-5 14224 

irkin et a 1 . , Nature 382 : 607-609 (1996 
) , E 1 g h a n i a n et a 1 . , Science 277:1078- 
1 0 8 1 ( 1 9 9 7 ) > Storhof-f el a 1 . , J . Am. C h e m 
. Soc. 120:1959-1 9 64 ( 1 9 9 8) , Storhof f an 
d Mirkin, Chem. Rev. 99:1849-1862 (1999) 
fiilfMu cic et a 1 . , J . Am. Chem. Soc. 120:12 
674-1 2 675 (1998) (#* <7>-£fctf&mXWL k Lt^iUM* 
Aft<btt£) , fcgESRSfr-Cv** J: ? HA u^DNAff)* y T/'J > ^ < £ 

[0 0 6 2] 

M 1 3 {±BtrlE60T^rt:-f^^«fflLT#^tL7tS PR^n7^ -jV?>^J£^c 
LT^So £69W~i3^T. flltt (S 2) li24-mer*'J^^ 

S lfeitfS 3 :Aulil2mer^n-^'J rf* ? V* f - F"e& >9 . 
^^(4S 2 0^<7)-ot W-e^So SI 14 5' T^>^£Jt^> €ti 
^iiLTHtriSco X 7 KA u 7 4 JVA^HjE-ffcSftTV^o S 3 {4 3 ' 

^tLH=rn^f K^cA u^Mf^^tt^o SI. S 2 43 4 V S 3 {iJ^T^SB 
yit^otv* : 

5' -R, N-Q H, 2 -CGC ATT CAG GAT-3' SI 
5' -TAC CAG TTG AGA ATC CTG AAT GCG- 3' S2 
5' -TCT CAA CTC GTA-Q \\ 2 -SH-3' S3 

HI 3 0^A(4. m<D%m7F&T~?<D$ lM*S£-Au 7 4 ^Atf)S P RJS^£?t? 
LTV^o IB liS 3 : Au^KOS 2 ^<D S 1 <?VW ?ViT4 -t*--> a > 
{4, SPRRItfi6«^0**M/h**«lfc CO. 1° ) L***4v>ii:*5*L 
TV>4, ^CIiS3 : Au»ig^#**ljn^?>*LfcSI#, we4^?x*^v7 



(34) #^2003-5 142 2 

[ 0 0 6 3] 
[0 0 6 4] 

Au-3"D>f ks pRfemxmWivmm*, itm^n-yM-e^DNA^r 

(1) WJ«ti-*=BRWDNAE^<7>— BPfcE^J^fflttW^SHSfe-fk^a-^ ( 
^li^n-7i)' - fciO 5 (2) H£ft7n-:/fcfc#fl5*4fcttn*fi9KL£ 

, RNA) , tllUft (^x.lf, K#fc) * 7tJ±"€-*Le>wjfi*^*>*^ 

[0 0 6 5] 

S P R tidv»fc7 ? ■fc'f Oft!|$4ifiH4©-o|l, JB^r-r*j&«Rj6©atfr* 
^ - ^ - 1 & ^ ft I: 'J T ;v ^ A -eS# t*^ ^> r t 2. o Hi 3O*¥X0li> 
R#MeDMgct LT, @5eLfcAI*# (5 3. 2° ) T S P R KJtlE £ * ~ * D > 

?Tz>z-tK£z>^ frtf)M7'jN^->3>ii (ap*>. smjR* 1 ^* 

tv^o *«3Jt*J:?fc, #^kft»i*40<*>5 5^«tt^**u r^-tyy* 

.t*->aV &fl {4 6 0 fWfcfc fi iS t ^ t'^T LTV>S 0 
[0 0 6 6] 

A u 7-f JVAOS P RlMfOSMfcli, DNA "UMPT (SP*>. £#*i)D*fei-* 



(35) ^2 0 0 3-5 1 422 4 

^jEsg^a^^iEm^ft^T-iSo w?- (snp) 

DNAMtol^ IBM* 'J 3"^ ^ Vif K/^o--/ : A ulM 
[ 0 0 6 7] 

Au-^n^ Ktytt?K#LT 3x1 0 6 #4^/ c m 2 *?i»-C<Otftm* 10*11 £1" 
&o * L#^<7)S^^±K<7) J: 9 fc««^n<->r^«-»#S*Lf 3x1 
0 5 I«f » 3 - / c m^tHi 1 2. ^ i WiT** S o DNAM^'J * 
-^3>77t-{liBowt e 1 1, Nat. Genet. Suppl. 2 1 
: 2 0 - 2 4 ( 1 9 9 9) (£###J"t"Jt"Kfc LT^«B#^*.XtL^tLS) 

^a7WMt*i?Mo 5 0//m^^*ybf^X^tl.i:, #M 
t-efi?tl^:Au-3D^ KS PR#3t?£li6 0 n \£ - {5 W}?tk v> 
^tti^iSit^^UTV^, >4 5 nmlfCJ: ^^iAuan^f Ff- 

-> a -WM * •£ ^ - J3 <": 0*-*":694 D N A »Rf a& Lv* 

o 

^f^-y/yS P R jo «t Cg^f »P7W77t/f 
'fi-yV^'SPR <"08tfff Au7-( ^Ai:Io'v> fcSP Rlfti^DN A 



C36) <&m.2 003-514224 

So #fc*ifc>f * -y'li^W«)K S P RRM^SE-fbSrfflf^Tv^o S P RRItfg 
wSE-ftliv S P R^#g®#S^JB«f^M^t^k^«t 

[ 0 0 6 8] 

*f>S438«l^*^T, mia^n-f A u ^ - y > 7 S P R ©^Jfc 

*JU£glt*:> £ i^-f-^Sfe, ft^t^an^ FDcA u *L£ A u y -f 

tLI.SPR^n7 -f Au7^W (IP*,, fife n n K 
[0 0 6 9] 

JffJt4"IR«l'C*V»T., C CD*> 77i s "HO" A u 7 -f /PA**E#*t>f ^ - V 
[0 0 7 0] 

[0 0 7 1] 



(37D ^2 003-5 1 4224 

[ 0 0 7 2] 

-y-TS i t75 s £^-^^>«.o 5 0 nmSA u7^ ;VA$r^ffli"2> 

10 nm3n>f 'KtfcA u^'A u7^VA HJgtfElfcS J: ? 
7 0° ■^;fc§4R3tM'fba«IB3£3ft*a** 3 5 nmAusn^f 

LXmfifM:tf7 3° ic±»f fetLfcftfe, 3 5 nm Au-nnO't 
*££&l*^igflDrt s M3£$ft&^ lOnm Au-nn^f K"eiM$*li^ 
ofc 0 -tit*, M^^ftK^iBaSE^^ra^^wtt^M©**^^"*^* 

[0 0 7 3] 

#*fciM*fci3^T, 4 * -v>^S P R^mii> S P RS#:a s ;!lt¥KB^I^iJ-r 



(38) 



#g2003-5 14224 



[0 0 7 4] V 

8Sfc -grift*:. t^T©»*ft*i: i »9*iifeS*i& 0 jftftA'Jt'ft^iKb&i ft£ 

6 9x^l/-b'J-^-i:*A*jiiOi:Ht«iaf*4. tot, t£*<?) 
[0 0 7 5] 

wltv>4, i£St±^& i 3 K#*&*itv>4. a&an v~*f- 

. i ^ilJMi 1 mW H e N e'V-f- ( 6 3 2. 8 n 5 0 0: HH3fe) 

2 £«&L. m^X^m^3 Srii&LTS & fcfliiftiBbfcJKfciiill 

Rtt*^#8Tp**Sft4, — o <DM 4* J: tf5 {4, 1 3$mfrh&W 

•7 4 6 F*I^> 3fcjR«r±filSi*l^»tTV»i ($filH{4 2 0° <?5ftJK-C) 



Q9) ^2 0 0 3-5 14224 

[0 0 7 6] 

spfrfk«*L*:3fciBlttl>>X7 y'JXA/Sfti^#8^S. 2 0° 

v>A u7^ ;vaw^3> f7XfSP R-T > -^>^»c*a["C**o STit&lIJi 

X[alZ&oX\ l >2> «fc -9 tftLT^S 7 0° -70° -40° ^'JXA^fjlSo 
tv^o SPRSft (#JSfctt, MUM*? -4 K±UI#5 5 0- nm-S 
A u 7-f )VA^f)iot^J) ligSi^/Mt^'J XA&B fcSfc^tofcWfflS 

TNi, R3tLfc3fciR 1*13 1 4 H^^^LTV^ct 9 KSifc^*— 2ocK#Ui£>£> 
isilWrftfc £ «9ffiiE?tt&o ytUH^U^m^^- (CCD) *^7l2 
[ 0 0 7 7] 

36«lift 4 * J: cf 5 »)SB3fc#&i 3 *&±nfeMfr«rti3 ft*©"?, H 

-;vy^rA±i:i*?,til>o »aft*«IH*v»T, IK 4 £ «fc 5 £ J: 0* V- ;v 
->^xA(i^fflS P RfSH (B|J*>, *!J4 5° tf>e>*&8 0° ) KfcfcoT, Alt 
« J: OTft *4 J: ? KPSTI 4, 

[0 0 7 8] 



(40) ^200 3-5 1 4224 

-f K (1 2 nm) 5tfr£*3*§&^T-5 y*V>S>T v 

&7si£v F7H^ |]8xl 0 T *U rf** K/cm^fS-CHtiB . 

*flrt6^-r*o £<£>*g*ti^ ?v 94 -tf-^a vsb^^ft^ki-iifc* < 

#fcivCJ3*K A u - 3 n ^ KW^^tSlS P Rgf ©t«tgft?.tLT 
fit tit i5!T St. 2*^4^«JK^3fcASr^LTv»ft 0 Au3n/f'Kfi« 
^nrWjlSIS P R<&#*»ft*JK«:. 4?4<fc<b, vOnr 

ftfc^ft<-fc'bii>i*-e** 0 l^l***?^ *ifew<o^ia, crania 
m it^ytrnKm^ ^ tzz/ * r-&z±m& mm* a u = n>r 

[ 0 0 7 9] 

gffi -7 s 7 x * > # tu -r t> <nm® mfe$L& a xf^m k. *s « l v^atAift* 

[ 0 0 8 0] 

$«SPRfWitHS«3iitv>4 0 WicJf, Kabashin an 
d N i k i t i nOttli:feV>T, 3fo&l±K retchsrrian nlEfgl 
^5X*viifei:^fioT*K$^ aW3fcfclfW'»«*t* 0 Kabas h i 
n and Niki tin. Opt. Co mm. 15 0:5-8 (1998) 
o £.Cfz=f&s*?~>ltCCD*m\<*X'( J-iSftZtl&o 4 3. 7° <D&m% 
KJ3V>T\ ^fli-C§fc®*f^ft/J^'ftttA n = 4 x 1 0" 8 ^&*K fcj£<0 2'7 

, iijeMtl 2- nmiSg-an-f FttA uifUfc'&ffl LTHjfe-?£ , Au^Mli 
AaE<^->7^-C*tBi-*H»iffi;i-rfc3& f (AFMf - 9 fc&^< 

[ 0 0 8 1 ] 



(41) *S»2 0 0 3-5 1 4 2 2 4 

#f&BI<05lI«>!BH*Ki5HT, nn-Y KtfcA a -if (B S P'R OJfiJKtt "m^tz% 
>7*mmirZ> 0 Zriitft 0 ^f±, (lOOnmlg) ^)7W^*' 

imc * - )v <dt <d if 7 * ***tiE«:#"ca^fi<) c it ant 3*L*<a*Brtifc-r* 

3 *Lfc#-ift#T, t V M 9 f >f A ; 7 ? ■t'f i^SS^io anWKtfcAu 

<7)-e, ^Jg{i^tlc-e<^^Si-«>-e**9o 

[0 0 8 2] 

^l&^SU^B^KiSHT^ 2 7T Cfefciao^f K#cA u - S P RtfcfjLJs i 
AJ&WWSfci: LT^Rit^OlWM^WfBT&So CCD»iia<g , &t**e>*L 

asm, &*comtifer-? #4 y nc*t-*-*£tfca-'f * -yMts 0 =00 
*L^3fc^w^r*H**o-c 4 it jbtL/cAltA-e, c c d legs LTnatfcS.il 



(42) !f$g?2 003-514224 

Au 7-f n/ a 

PDMS?^f»n»xfl/7a-b>f 

tv»j e ^o®=HS»i. *°'Jv-f4T% *&4Jffc#*jfLfcv>f ^p-Jta/u 

®y^X*>*i» (SPR) KX&£W51\:&<Dmftfrtir<Z>&1foT!f1&fc\sX\t*Z 
o 7*v-f ^n^i^TW »±#fl.-HttB3Hfe*£ (UV-v i s) „ 

«7vyta (SERS) i ^i^iBiS^ltffl K U tftC >b t ffl 

[0 0 8 3] 



C43) 



1§*2 003-514224 



[ 0 0 8 4] 

sK'J i>> f ^v-n^rtV (PDMS) f*> v>f * a ^ x;vj W JcSt Lv># 

®ttEP«y (pcp) k £*>mmmft& 9 v -*<vm&$ui& (mi mi 

0 4 Vf-oKg^fcO. 0 9 2 >f Vf-©IWH-C«Fo3E*»/t^- >-em$S 
^■7 K#- K<75Efl-*§JBf-ra tfc**t>*&4i 0 P DM S^^*" 1 ; -7-^-7*1/ 

flS3*2>o PDMS — 7V ~7 K>K— K^-^^J^:^ y V MfrtbMty ti L, m&U°* 
BfrCfctt, fi<3I^J Dow C o r n i n g 2 3 0$0 (Ot/t^-T-! 

ffcsfi, vu3g?£»fcfll*> t^itA'-eiJo pdms 

fe*atwj6t****o ^-^mtz^&e pdms M ^>K-fy 

, SSe^T^ -;v^T% 1 O^ragft^ItSo Ell 7»±*^©BR^X 
[0 0 8 5] 



003-514224 



2 0, 6 0 **^7 2 Ofl-MB-ClB*S*LAo 7 2 0^^^ 4x.^/t 

*lfctf*ofc (118) o 

[ 0 0 8 6] 

(bo. 5^.>f, »aciio. 0 2 5 i -f >?-o£&*eht* »J 

> 5tf SW'f >f 4 0 0 tTT'^So ^iJV7 W (ifcS^0O±lcM 

fa* it J: vjgv**;* W**-&3£j£$-£*fc*!>l::>|£ffl 

[0 0 8 7] 

> HS (CHi) nCOaH (10%) JsitfHS (C Hi) icCHiOH (90% 

) (^#^^s-r*^J6n«ffl$tt7t^^-;pi:i?i-(7)ia^) 



#^2 0 0 3-5 14224 



< <DEkM\z& m?tL^>"e*% -5 ^-e> ED CCi: ») Jg^fcfl&14fb"C£ 
[0 0 8 8] 

[ 0 0 8 9] 

li. DNA) fflSffeJBSriftT, «v»T 

DP) ^IHHKfriiJLfiSrfRlft-r**^ ^n-^iStft&JrtfS 0 -«t3t— ** 
DNA* U =fx ^ V*^- K (A) ©W^-CftS? *L& 0 — o<7)— #$1:* V rJ* ? 

w*f-K (a' isit^B' ) x^m^fitz^^u^v^h^^m—^mn^ < 

AP-1) *>ftjt3*L (*!!*_ »^ 7 h T^'yy : A u^tftf--M^ "J 



(46) 



^2 0 0 3-5 1 4224 



£>ig^»iDP?>i£-£-£3f <o MW^^T^AP- #AP-1 
B) TttaLfc^-OJIliS^ (AP-2)- 

[ 0 0 9 0] 

TV> & 3 ocig^mft ^ § %%L^<D X 1 \z3gm-f& t , 3 

M^LT^fcttiUffcfcfcv*,, DP, AP- 1 i tiliAP - 2<r>$m^&}&& 
[0 0 9 1] 

Tii4v^«, (^Jx-tf, d n a) cosii^)— ^-fe^^ y y tnmmx*^>^> x 

oWx.lf, AP-lli*Sv»i:*fc»A (D P±l'®imZtiZ>) fefflffiKj-CJi* 

SAP- 1 fi> — *«*'J FA' B' (^Vd'A^i^BtffifflW 

) ^Sg^Sft&i-CteDP^jg^L&v^&Mo *£oT> AP-2 (i*i4>4 



1til200 3-5 14224 



it'j^^tf fc d' ^c*3 it^D t+BMw) wrnxziiz 

n > tf > u t ;v 2 w 7*9 'J - <pffi* ju- 7° y h x ^ 'j - - y 7 

[0 0 9 2] 

ft HSfflttS PRiMfefc J: *}*v>»<at#ft"*K*t-*o PDMSv 

^ n^7 1^7 W (¥*"-f y^mtz <9 > 1 0 0 <?) "If-*-" iHoi 

Sft&o **ft(±> HS (CH2) ixC0iH^?4^#f h*t<fc*KQ# 
titt< t < am) TSAM't^ftt*. ^®(7?^^{iHS (CHz) is 

JSLTW*tfl- ^ <£ TOfe^E 1-5 Kip* tltiiT*- 9 *ffi2>fz#>K$LmZfltz 0 
[ 0 0 9 3] 



#Jt20 0 3-5 14 224 



< 1 2 nm?)fiS«)Au an-f FliGr a-bar .et a 1 . , J . A n a 
1. Chem. 67:735-74 3 (1 9 9 5 ) BitfGf abar et 
a 1 . . J . Am. Chem. Soc. 118 : 1148-1153 (1996 

ii^K, HAuCh - 3H« OO^xvIijceJ: «J«jft3*Lfco 
[ 0 0 9 4] 

>1 2 nm^liWAunn^ Fli "t^n^ K" flt#*BfcALTM**L*: 
o 1 mL+O 1 2nm3D^fK (Sift 1 2 n m± 2 nmiiO'fii 1 1 nm± 1 
niru 7 5 8S^f-<X5-lt55^) fc t 4) K> lOOmL, 0. 01%HAu 
C 1 4*3 0 0mLtf)3 8. 8mM^x>Si^ *»a»#ttfc UTftffl-'S 

ttfco W.^itfcWPHiaMW^aWttl (TEM) Hi <9^Sft> tt«t«*L 
t2 7 4t?^f), 4 5 nm± 5 n mcoSttiS «t 3 7 nm± 4 nra^fil^ 
Zft-tZo 1 OOmKOO. 02%HAuC hfciffl. 0 m L <0 3 8 . 8mM 
^jt>*»»*«fflLTftJft«*Lfc, ^iaa-f KW^-O^y^li. 4 2 4 
#1-7-^^. 5 9 nm± 1 4 n m^SliiS «£ 0* 5 2 nm± 1 1 nm©SW)i s *?il 

7 3 *M X$iHttf»k 3 0 nm± 3 nm (SI*) x 2 5 nm± 2 nm (@# 

) v Isi^l 1 2m-<D^r^ Xfrnfrh 3 5 nm± 3 nm (SW) x 3 0 nm± 
3 nm ($&$)&) 0 £ *L £><7>m&fi 1 0 OmLOO. 0 1 % H A u C 1 a 33 J: V s 5 
0 0mL<7)3 8. 8mM^xv||$i«f)fl?*l, 3mL*J:0 , 2raL©ISl 
2nm©3Bvf k« "tt" * in x. S> *l fc o ^^t?(g*3 J: CWMtilttN 
IH Image:v. 1. 6 2 V7 h^xT-^fffitSTEM Image 

[0 0 9 5] 

(47-50nm) Au7^ ^A|4, tlttfc^V ^"C&SI b E d w a r d 
s A u t o 3 0 6|7^WS#yXfAt v aifclftfll** 'J 7Tytote<0® 
(Kurt. J. Lesker) a> f> w A u f a ^ (9 9. 9 9 %, Jo 
hnson Mathe y) <n®M&K X «9«ift3*Lfco Sfelfc&Rli 1 >f >*-x 
H>fx0. 0 2>f>f, 5!T5^©AuWftt*)lillllS*4fcft, 10% ( 



(49) #^200 3-5 14224 

v/v) (3-p<JV*^>^ae^x;v) - h'J^ K*->v'7>/CHiOHl 
lC3 0^iI?tlfciiSFl lf7X (n=l. 7 8, Schott Gl 
ass Technologies) K"e& o fc 0 A u t±£j®£ ; &«£Sji*^'1" 
Jfc*i:0.-5 nm/ sT^tl-^-a^lBl^^^^ 1 x 10 e 5'M-^« 

t<7)7^^>T> &%M*--7y*¥, 3 0 0 1 0^W7^f ;VA$r^%>5r 

[0 0 9 6] 

«I^ILLf:Au7^VA|i7;VA>ft-^ (2 - ^ 7" h xfjvr 5 
> (ME A) £ fzit3 )\>1j-7y7v\£*ym. (MP A) ) <7> 1 OmMx^ 

2£fi^Jg£§£oi5 ^aciLL&^ofco 3D>f KtA u<7)T^ (ME A 

[0 0 9 7] 

S PRf-?litSlS PR^t^fffl L,X®btitzo %M-?7X*=y<Dm& 
{±K r e t c h sma n n LTlt? tU r d T 1 4 >*<&fift<*> 

Wf^jXA (S F 1 1 1f°7 7s, Esco Products) (i A utflftK 
Si^UfcJ: ? |c^*?*LTV/>4 S F 1 l3feHt®«f«-&-$*Lfc (C a r g i 1 
1 e'Mffll n = l. 7 8) o A u 7 -r ' ft 

Sltg70-*;v (§i~l0 0mL) ^*nx. t>*Lfc 0 S P RKi&jlliRfi^ 
5mW, 5 0 0: l«3feft3fcftH e N e V~*T- (632. 8nm, Melle 
s GriotJ'^D, **U± 5 0 0 11 lfl"«-*»ffc*lEMH*y- (N e w p 
ort 10LP-VIS) t> ftfco a y (S t a 

nford Research Systems) 2kHz <oMWL 

m^^m-r^tztbK^m^^ ^ftte^Kn^-i >ifi|ilg£ (Stanford 

Research Systems, SR 5 3 0) *0T^tti t fflW S Htz 0 
ftflltt 1 0 0 -mm*UJKBE* (f 1) ¥Q (PCX) l/>Xi:l ijM^fo? 



C50) 0 0 3-5 142 24 

fl, 25-mm f 1 P C X V >X K X *) K. S fl, Z *) ftBV 

-fX£0. 4mm±0. 1 mnKVUm^'J?* tL*r<> V" > Xtf%tK, 

^>;>C a J: ^ffW-fb^tL?, J: 9 K> 7^>M££'£-;b« it 

tBff (Thor, Labs) ±trfj^?^ ^-*L7^£>#^f±n -y ? 4 v 

*4W»tffi (0. 0 0 1°) *--ffi!&0!6& (Newport, RT 

M80CC*«tO f RTM160C CSMKHHSfc) frhWL2>&%M8 - 2 J: 

Si^fl - 2 d^\'^\iMhfl^o i3mifx*ZV?-9VSL9k\*Lz bVIE 

aLTftflftl^it* - v g>4. 01, National Instrume 
nts) ,*iMSPRX*r/tifl. Itfc»i0. Ol'M, 0. 5° 

[ 0 0 9 8] 

tiL^&mt? vw^mtimwm (tm-afm) SrffifflLT&a 

\Lyif^z— KT#v^t^|> Digital Instruments Nano 
seopelllAMffl LTM ?Hfc.|f2 0 0 n mtoM f'Ja^n- 

o(^fcofc^j*a»e>#$>*irt:o iiaftK*^-"e*4 ^ *«st4 2 

00 5 ^ mx 5 (x m-f - 0 . 5mmftlTt fcftfco #^<^>ffi*^^^ 

T, J: ToMfrmUfe-i 1 ^ mx 1 // m^^r^r hfrfco & 

^ - ^e># tiTt waspffi-e* s o 

[ 0 0 9 9] 

-T^TO^U&fcisnT. SPR^i^TM-AFTS^f, til 



1#S2 003-514224 



ffl, i$M2*itzMi&ffl$i~e#y ?,xKfr£^*^rtfc<> -e^H^rt-ecoOTM^ 
lB#Hfl) fcJtfffi— o&ffcJK^ftJK-c, &t Ast'mL^ttmWWk&tf^vj K 

yf-f a; T y «b>T 
&T?> W£ J: 6 - l 0 K^L*:^* £#&£&fcM£ffl£*i*:o 

[0 10 0] 

Au7^VA*iO f Au3n^ KtiBtrffico J; ^ $ fitz 0 h I g G ( h 

- I g G) , 7 -iMfg-ift^ ^ a-^jv-Y^fc > I g Gfjvft C a — h — I g 

a - h — I g G (Fc) ] (± Sigma I mm unochemi ca 1 sfrh 

[0 10 1] 

S&I-AufMi, a-h-IgG (Fc) * 5 m L <o p Hlin n 

'»> tLfco ft-^tefi 1 . 5 mLllS^Sf i-yi: 1 m Lfl-IK*« 
U 12, 500g-e45 #it'k5Mi Lf: (Heraeus picoBiof 
u g e) o m.Wfrh^>?&<D±m : &Vfc%, ft^l/? M±H20ifc»i4 OraM 
'J ( p H 7 . 0 ) I*]— 3 O^SPJR-elf JR» LTtio 2ti£^#fi 2 5^ 

[0 10 2] 

S&®S£&5Ei-&rt:#K £ <£ U^ftK «k v> 3 a -f KiiEtt & tz#>, a - h 
-IgG (Fc) -Aunn^ KtgMtov^il?tLt 0 a-h 



(52) 9#S2 003-5 14224 

— I g G (Fc) <D0. 7 5mg/mLS#M^ (0-72//g)£6^ 
go-ojfJpS-^T. 0. 1M NaOH*ffflLTpH8. 0Kil ; Lfc (EM 

Science*^ pHast it^/h«, p H 2 - 9 ) > 1. OmL<010 

mmlS^ n^ K^^iDx.^o f£*Hiii£-f * > H* 0 ~C 1 . 1.5 Om Llcfi 
1 50/iL©1. 0M Na C 1 *#^KiPx.^o -^?rM#t. 

h)P* 1 O^^IS^L^o 1 Omm^n^ KHfrU «5i* £ IS^I" & ^ 
it 3 1 . 5 fx gCD a - h- I g G (Fc) /mLan^ Kt^&SS fr*:o 

[0103] 

a-h-IgG (y) (isJO^OSfiK) £ A u V -i fr&K rn'mit't^ tzft 
^KiiStLfco a u^ffi^^ffitt^xx^ffMt:^ loo/iL^ioomM, p 

H5. 5. ( 1 3 - (3- (y^f ^ntfjV) 

-f 5 KltS (EDO iS^*;v^yMhAuiIi: 1 5frM£-£&£i: 

0 fi L(7)^M-N- t Kn^fy^;^ 5/>-f 5 K (S-NH S) ( 4 0 niM. p 
H7) ^T7n-tJVfl^A? ti^o S-NHS i: 1 5 >3r^^—> 
-b^^l 0mLdf-i (8 5mM. 'JVl, pH7) -e-Ti"i\ ®5e 
-ftStL&^Sfig^ 1 . Omg/mLii^At&o Sffiiil61Mt3 
O^M^f y ^ro.^- h U 5!J<7? 1 OmL^U ymM^vgr^j^i-^o W.n±<V* 

zftt&&fcW&i~tt-?2>&M&)'( >^o.^-->3 ymmitsfrb 3 o^c?)t£H-e 

[0 10 4] 



(53) 



^2 003-514224 



/:/nfcr;v) jj&jg (PEG) > 1 6 - * frls 7° h ^^rffi >Wt ( 9 0 %) (M 
HA) , 3 )Vjy7Y-7u\iXym. (MPA) > ifl/>y'7 5>»® ( 
EDTA) , £ JrtfN a O HfiA 1 dr i c \ifrh%hHtz« HAuGh • 3 
HiOiiAcro8^^#f.Jifc, NaHiP0«, Na^HPOv, FT s y)l<mk 
th'^A (SDS, 95%) > NaCl, KCU IHCK HNOj, H2 S 
04 33 J: ^3 0 % H2 O2 f± J . T. Baker Inc. frbmXZ*ltc 0 3 - 
fyni:;Vptf;Vy^ h^y->7> (MPMDMS) 33 «£ 3 - T 5 7 
> <J ^ Y^yy^y (A P TM S) liU nited Chemica 
1 Technologies fr^mXZfttzo MgC 1 2 > 7^-^-9 h JVffl C Ha 
COH, iSitfCHiOC Hj{±EM S c i e n c e hHtz 0 CH 3 CH 

lOHIiPhafmc o^?>»X?*tfco 1 - ^JW- 3 - (3-vVf 5 
yynE°;w) #;v*t-:/-f^ K (EDO , N - t Kn ^ ^7, )V*7* 9 =y ^ K 
(NHS) *J:^ h vyhTt'yyiiP i e r c e ^S># kftfco H?1JBS.^H 

i n f I IJB i o 1 a b sfrhBXZtitzo HPLCftSt'J^^ Kli 
Integrated DNA Techno 1 ogyJfcliPens y 1 va 
nia State University Nucleic Acid Fa 

c i 1 i t y h i) *?>iA?*ifc, -r^-cot^is e> 

fc*<, SltJRofct 4-C«ffl**Lfc 0 «fflSJl.fcH2 0tt3K«S*Ls 
arnstead Nanopure ^fA^ftffl *ifco >W 

^-f -£-->a VjftflinfcliO. 3M NaC l^tfl0mM'J>i.(pH7. 0 
) LTpgHfc, 1 0 fAMiVn^m 

ifi-fuy *>7&Mk LXMz-htlfco 2 5mM h')7-HC 1 (pH7. 8) 
, lOOmM KCU lOmM M g C 1 2 fim&Z *U ilif^t LTf 
ffl**Lfco3lllK*ffl*ilfcAu (9 9. 9 9 %) -> a ? r-fcitfC r 7>f "V- 

ii Johnson-Mat they Corp. *»felife*Lfco S F 1 1 #9* 

F (Schot t Glass Technologies, n=l 
7 8) liSP R 3 Fisher Precleaned Wtik 

1^7^fF (bk: 7, n=i. 5 1 5) a^i ^-yy^m.K'mm^fitz 0 

[0 10 5] 



(54) ^2 00 3-5 1 4224 

DNA : A uM^^Mito 1 2 - nrnfiinn^f Kt£A u t±Hifi#!) 1 KgiW 
tfc i ? HA u C 1 * • 3 Hz 0<D? X ^ilStlfco ?^fiffi 

(TEM) -e&5e$*U -€-*Uil 0 %*«c7)tl^^^^ 
.Lfco 3n^FftAuM«3fef^^^ f.^ s HP 8 4 5 3 #«J£ft£^ffl L 

[0106] 

f-*-^tIifeDNA : A ufchg-S-ftteM irkin et a 1 . , N a t u 
re 3 8 2:6 0 7 -6 0 9 (1 9 9 6) , Elghanian et a 1 
. .Science 277: 1078-1081 (1997) ^ Storho 
ff et a 1 . . J , Am. C h em. S o c. 1 2 0 : 1 9 5 9 - 1 9 6 
4 ( 1 9 9 8) , Storhof f & Mirkin. Chem, Rev. 9 
911849-1862 ( 1 9 9 9) *I V*M ucic et a 1, , J. A 
m. Chem. Soc. 120:12674-12675 (1998) (#*<7> 

JVH^oTMot^ttT^o 3 6f(Mtf)12-mer ( 1 0 0 fx M) 

f-K yn-rs 3#lm 1 <D A u ^o^ K^HjDx. <otL^ 0 1 6 ^tttt 

, mm± o . i m n a c i mm ( p h 7 . iomM'j >m*t») ^2hw 
fefit^o dna : a utt&&mmm<Dum*m< tz&, m^s-m^x*) (4 

5fr> 1 2, 5 0 0 xg) ±-^{±^L, m^xm&^V-v V* 0. 

1M N a C 1 mW.-efc&l.tZo 2 El g <D&isfrm&. ^ V * h H 0 . 3M N 
aC 1 / ') ^H^-f ~f x ) y-i -If — v' a v^fl^tc^ $|(OgftIL^o 

[0 10 7] 

if MfcDNA : A u«-ft-fr#tt, * h l/^b7^> I A u^M^ 

ib^at-e^^o H2 O-Cl : 1 ^«t> 0. 1M NaCltpH8. 5 KM 
SE3*tfcA ulfc?-©*** 40RI©lmg/mUh l/^h7Iff 

»«E*a^fl-« Lfc (12, 5 0 0 x g , 4 5^) o 200/.LO 



(55) ^200 3-5 1 422 

* <J ^q-y ( 1 0 //M) £ 3 O^Msg-S-frfc-f h U i£v>T\ 2 

[0108] 

A u nn-f K«^|S±^0* <j =r* * V^f- K^n-^i|!t*)&*<&J5fc3&tt, M 
irkin et al. , Nature 382:6 07-609 (1996 
) > E 1 g h a n i a n et al., Science 277:1078- 
108 1 (19 97) , Storhoff et al. . J, Am. Chem 
. Soc. 120:1959-1964 ( 1 9 9 8) , *i^Storhof f 
& Mirkin. Chem, Rev. 99:1849-1862 (1999 
) (#*<??l£#a s #J8:fc$c£ LX*mffl^&&X*lhtl&) fc|B«3:h/CV>* 

^ffitttfflLTiB^fc. ttJ&fcii, S 3 : Au#«*#»»*S 3<or.^><D 
?tt?to a-fr«J05fc^^^ f;Ki5 24 nmCAuan/f Ko4"NKfi94ift]|X*- 

*fef*S&£#v>fco £<9££te^ye^^te<^j£K<fcs &<7>-c*& Q DNA 

, 2 6 0 nm 'J =f* * K©4*«tfl«HRJ|2) T?>»3ilJt 

<D0i1)tii!)<Wl&2 tL^o TOlft^tf 3r^. a >^?^DNA : A u#it&# 

^{i £*>KttT MtJSSfc $ ttfco 
[0 1 0 9] 

mfittftlfcfll 1 ■KfBfcLfcJ: 7 H«a$*t4 0 10mM MHA/C 2 H S 0H 

s 1 ) »4edc/nh smm*m~cm'iR±<D% )vtf>m&^&&zfitzo #cn. 



(56) #^2 003-5 1 4224 

j§K /N^y;^M-tf-->3 >mffiWL*X~<7)W:&)&fo (2 4 -me r DNA (S 2 

( 75#^t+g^|^@B?!j*^FO^^#lt^aTV^v>DNA-/n-^' (S3) tfiWk. 
hfl, MWtJ y*-*.^- h S tltz 0 igipg^l^Jsv^T^ SPRMliAufi 
*^tt*t S 3 t/n-y^Dx-^tU y*=LS<- h Ltio M1v<nW;& 

^<b, ^ :/9 ^M^'-v'a Vl± lBfM^JSStU 0. 2%SDS/0. 1M 
NaClfi <-ri-^K>to 

[0 110] 

tMS P R^-^(±*ife^J 1 -CfftiEL*: J: 9 ^IS^ffCf- 
htitzo ^ — ^ V 7. 9 #yf (Intech Laboratories. In 

c. > tftkfcfeMvunz o . i m i /fr-emn^^mM-r&fzsb^mmzti . 

7ft (3M&-c?lJjE-r& fc 8 0 t» £2 O^lttfc KJH *)-h*3*fc. £B£v>-C. 

<*>*BS<7>a*tt 6 0*^7 0 V<DfflX"$>2> bJL&iibtitzo ttfl-feJWiS P 
^fCSfif^Stlfco B£ft-(5 3. 2° ) T> >*a^-^a>B» 

[0 111] 

R^fcgffiO^MiftSjfeJgJfllHfc U^n? £CL-C5tJg£>i#tHliS PRJ& 

[0 112] 

UV- V i s m.Ufr%& : UV-V i s h^HP 8 9 0 9 0 A^Jl^ 



1#g|2 0 0 3-5 1 4 224 



hfltzo «F»SLR*2 5-6 :5tT^b$*5itt:J: »5 (1-t/gPt) > D N 
ABMBT? 4r>f *«2 6 0 n mfW^^ftS: ^- ^ - 1 J i 1 1: i «9«*&3 

#7** A -^9* (n=l. 5 15, Fisher) £ 'k'7-T' f&" (3 

o%H20ztn : 4 ©JtTtM h ; s Oa tM&ztix^&o %<Dm^mwk 

■/7> (MPMDM, United Chemical Technologi 
e s) t?W tt^fkLfco tflfcfcffcLfc:*^ Kli, 5 2 0 nm"C0. lAU^f 

?ft*HSv»fc 0 FtfcA u -i^H^®{i^^> 5 0 0mL«0. 5 mM N 

Hz 0 H. HC 1 (Aldrich) ttatSfc 9 tf±, 1 5 0 

revs/S-tS$LW s ()10 0mL(DO. 06%HAuCU (Acros 

■7^ ji/Ajpii^tjfcta) l-e&BLfcJ: 7 M'2 0 0 nmlliy'J n>:/n- 
7\ 1. 5 Hz J: 0*5 1 2<^>9'>f >*«*<6ffli"*, * * 

KlS^MiJSafS (TM-AFM) «9 gffi±tf>$J<fcott P>*Lrt:.*# y h 

[0 113] 

PDMS (Dow Corning Sylgard 184, i7^f^- 
kmtM^iktf 1 0:D £fi-6*U K^^-?-£«fflLTfljfc#*L. £ 
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-&mtmttzo lirPDMs "v^^-" s-m^w v#-vfrh& 

Xlfi^?^ K^o^TV»6 7JV5^-)A^n -y ^ £M>9 t LT-#±Ktt< 
oTPDMS l^D ji*$>bk>K-f&o 

[11] Bllill nmJStf)3n^ F^Aut/t^tf l^^C 

[12] 02(^^X3 0 nm-5 9 nraOnn/f KtAut^t^t 
fia nmlA u7-f*AOSPR 7"n 7 - JV^fc*?) <fc 9 \Z.^CfZ><T> 

[13] 13&3 5 nm (HI 3 A) fc«fcEM 5 nm (13 B) 30^t 
Aut/S^^o^iIt)|t*Au7^VA(7)S PR7"n7^ -JV^£V>=fc 

[14] 121 4 tem3X^Ztltz7*-?Ktt-f&g:S P R707^ (X 
ltft^Elt$<7)^--kyf"->m (A) ) ^Ltv^o 

[15] 05!i3 Onm-59 nm<?)Ig<03n^ KtKA u^y^KM 

[@6] 16 »i-9-> hM y-f- >(A;-t>-»7 ry-b'f^^lKi: 

[17] 17(4-^/l^ (17 A) jsitfnn-f KtfcA u 
^$tt^-^jL#^«ffl LT#^*t7t^-> N^f^A77yf:^SPR7 , D7 
■i — )\s&7jk LTV^o 

[18] 18 til 7 titty*- 9 ^tt-T&^S p R7u 7 w - * (A 

[19] 19 fi^-ftig^fc J: 0*A u -tt&^-lfctn.fom-fivm'mftfcft 
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[Hi o] hi oih Ay-fev-yv^i^K, ®^^«sj^wtiw^#-e 

[HI 1] @1 HiAu7-f ;VA^S i Oz<D 1 5 n m (H 1 1 A) . 2 
4nm (HI IB) *3 XXf3 3 nm (01 1C) "TAWS ft, &£V*<Z>± 
lzm.m$tltz 1 2 nm=rn^ KtAu^^CfeiS S P R{S^O*3S«Jll 

[HI 2] Hi 2l$mW^-l lf~-Zs a >T y <7>M&m&>K^ 

[HI 3] Hi 3 t±H 1 2<D7s*-J**®tm LX^MZtltz&WL'^ f l ) 

¥4 -tf-V TV -t^<D S P R ^D7 -)VT&7F t"C\/^o 

[HI 4] Hi 4fi^^H<i: ^$tft$ ft 7^ ^ S PR^Wc^ 

[HI 5] HI 5 Ait&T<D^MKtt-f2> S P R*/h§r^LTv^, S# 
SAM (9 0% 1 l-^J^^f-l-^^f*^-^: 10% 16->JV 
A/^^fi>S/A u : tSS5{:@^k?tL^7"nT^ ^A/irCI L - 5 
(a) ;0. 6ng/mL IL5/25 ng/mL HAS (b) ; I 
1 - 5 : Au (0. 5%Blott/n?A-t) (c) 0 Hi bB\±W\ffi.<V% 
&LK&\f& S P R^/hSr^LT^*. L^L> 6 0 0 n g/mL/2 5mg/m 
L HS Art^ASftTV^o 

[H16] HI 6liNa 2 03 tHavCl ytH4ofcJk: (a) 1. 
3 : i , ( b ) l . 2 : l , ( c ) 1..4 : lfiio 5 (d) 2. o : l > fil^ 

[HI 7] Hi 7liPDMSv^ ?D^*7V^8ftili©mi 
^Ltv^, 2fe^f>^: (A) l ^>f¥Ji^7>7 F "^7,9- 

" . (B) PDMS#^h u -?X?- n > is JET (C) Ifi^7^-RP 
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[HI 8] Bl 8fiPDMS7W (DMSiZtitzV )V\z&tf 2> 7? ^ ? 

o^k (o mm= 6 V s (d) wm= 2 4mm* 
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Fig. 17B 
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